ABSTRACT Previous studies have shown that the size of the population of bronchopulmonary endocrine (Feyrter) cells appears to be greatest in fetal and neonatal life. This has led to the logical assumption that these cells are important during this period and undergo a subsequent decline in number thereafter. In this study endocrine cells Accepted 10 May 1985 those in which mating had been successful were killed at regular intervals during gestation. Others were allowed to deliver, and their offspring were then killed at regular intervals. By this means, 11 groups of fetal and neonatal rats were obtained from two weeks before birth to three weeks after birth at intervals of about three days. No group contained less than six animals. Owing to the small size of the fetuses, each was processed whole. In the case of those obtained at birth and thereafter, the lungs were removed by careful dissection and processed alone. All lungs were in the collapsed state, fixation in all cases was in Bouin's solution for four hours, and tissues were embedded in paraffin wax. Three groups of serial sections were cut from each block at a thickness of 4 ,um.
The number of bronchopulmonary endocrine cells, both solitary and clustered (neuroepithelial bodies), is generally considered to be greater in the fetus and newborn animal than at any other time during life. It has been suggested therefore that these cells may have an important function during intrauterine and early extrauterine existence,' with a subsequent decrease in their number after this period.23 Having recently shown that pulmonary endocrine cells immunoreactive for calcitonin are widespread in normal adult rats,4 we have made a qualitative and quantitative study of such cells in the lungs of fetal and neonatal animals of the same species. We hoped that by this means any alteration in the morphological characteristics or the number of these cells during this period would be detected.
Methods
Ten healthy young adult female Wistar albino rats were mated with four young adult males, and the former observed for signs of pregnancy. Some of those in which mating had been successful were killed at regular intervals during gestation. Others were allowed to deliver, and their offspring were then killed at regular intervals. By this means, 11 groups of fetal and neonatal rats were obtained from two weeks before birth to three weeks after birth at intervals of about three days. No group contained less than six animals. Owing to the small size of the fetuses, each was processed whole. In the case of those obtained at birth and thereafter, the lungs were removed by careful dissection and processed alone. All lungs were in the collapsed state, fixation in all cases was in Bouin's solution for four hours, and tissues were embedded in paraffin wax. Three groups of serial sections were cut from each block at a thickness of 4 showed 100% cross reactivity with purified antigen, but less than 0.1% with other purified peptide hormones as determined by radioimmunoassay. Liquid phase absorption studies were performed in which increasing amounts of calcitonin, katacalcin, and calcitonin gene related peptide (CGRP) were incubated with 1 ml of antiserum at working dilution for 18 hours at 4°C. Complete quenching of immunostaining was obtained with less than 100 ng of calcitonin, but the addition of up to 100 ,ug of katacalcin and CGRP had no effect.
The primary antisera were linked to rabbit immunoglobulin peroxidase antiperoxidase complex by swine antirabbit serum. The chromogen was 3-amino 9-ethylcarbazole. Endogenous peroxidase was removed by prior incubation with 1% hydrogen peroxide in methanol, and non-specific binding of immunoglobulin was prevented by the application of normal swine serum. Negative ously aerated lungs never collapse completely, unlike lungs in utero before expansion occurs. This would tend to lead to some underestimation of the numbers of endocrine cells in the neonatal period, but we did not consider that this would affect the results significantly. Three counts were performed: the total number of positive cells, the number of solitary cells, and the number of neuroepithelial bodies.
Results
The cells that contained granules immunoreactive for calcitonin were found in developing airways and parenchyma as either solitary cells or clusters (neuroepithelial bodies). When compared with adjacent sections stained with haematoxylin and eosin these cells were difficult to separate from their epithelial neighbours except in the case of some of the neuroepithelial bodies, when they were frequently elevated, as a group, above the level of the adjacent epithelium (fig la) . 
